Sandia

Exceptional service in the national interest @ National _
| Laboratories

Addressing Lithium-lon Battery Safety
and Failure Containment for Modern
Grid Energy Storage

Heather Barkholtz, Armando Fresquez, Josh Lamb, Sergei Ivanov,
Babu Chalamala, and Summer Ferreira”




Characterization Characterization

- el Anode Cathode

\
\\
\\ | L *

; «WJ\F\L‘ La w0 2o

T
&0

Intensity (A.U.)

T " LiFePO,
R 3 Cell

2 0 (degrees)

Thermal Stability Thermal Stability

100 100
o5 LFP_Anode_Unwashed | . LFP_Cathode_Unwashed [~ 1-0
—DSC 95 - — DSC
96 | — TGA 2 — TGA 2
£ g -z 9 £ a0 Co%
2 g 2 &
= =
g :— L E ;'Z 85 -oo0 2
© T < o <
2 5 b 5
86— Lo & 80 | o5 2
86 75
-1
84 T T T T T T T T T 1 T I E—
0 100 200 300 400 500 600 700 800 900 0 100 200 300 400 500 600 700 800 900
Temperature (°C) Temperature ("C)
< Cell Voltage
- 32 © LFP 20°C
> B —— st
- o -+ 2nd
Non-abuse % L s g
o 3 —7— 4th
> S o 28 5th
electro- 5 8 =
2 2 3 —=— 6th
< E O 26— —— 7th
Ch e m | Cal :E’ < Cell Current @ % 8th
- . @ -
g Skin Temperature - o~ 24 20 OC o
3 -
performance < <
S :
20- N\ capacity fade
Test Time (hr) Chamber T T T T T
Temperature = B 0.0 0.1 0.2 0.3 04

Capacity (Ah)




